Abstract -
INTRODUCTION
I n 1994, Bruce Davie outlined a framework for identifying and estimating tax expenditures in the federal excise tax system. This was the first study to comprehensively address the structure of an excise tax expenditure budget. However, the paper was primarily theoretical in nature, stopping short of actually estimating the cost of the excise tax expenditure provisions it identified. Davie also laid out several areas for future research, none of which has been pursued. This paper carries on that work that Davie began a decade ago. It attempts to update the model, adjust for new trends in taxation, and produce an excise tax expenditure budget using Davie's framework.
TAX EXPENDITURES
The concept of tax expenditures is generally attributed to Stanley Surrey, who served as the Treasury Department's Assistant Secretary for Tax Policy during the Kennedy and Johnson administrations. His goal was to draw attention to special exemptions in the federal tax code with the hope that they would be eliminated, returning the tax code to its original purpose of raising revenue rather than conducting social policy (Surrey, 1973) . As a result of Surrey's efforts, the first list of federal tax expenditures was published in 1967 (Surrey and McDaniel, 1985) . This list was codified seven years later in the Congressional Budget Act of 1974, which required that the administration include estimates of tax expenditure provisions in its annual budget. The Joint Committee on Taxation has also published annual estimates of tax expenditures since 1975.
The Congressional Budget Act of 1974 defines tax expenditures as "revenue losses attributable to provisions of the federal tax laws which allow a special exclusion, exemption, or deduction from gross income, or which provide a special credit, a preferential rate of tax or a deferral of tax liability." This definition is somewhat vague. It contains no clarification as to what exactly constitutes a "special" or "preferential" rate; while every tax expenditure is an exemption of some kind, not every exemption is a tax expenditure. Some refunds and credits can be considered a normal part of the system and not "special" or "preferential" in any way. For example, the tax exemption for state and local governments is not considered to be a tax expenditure because it is consistent with the normal structure of reciprocity among the tax systems of various levels of government. So in order to determine what is special or even different, one must first outline the so-called "normal" structure of the tax system in question.
The definition of the normal structure of the income tax system for the purpose of identifying tax expenditures has been a topic of debate since the birth of the tax expenditure budget in 1974 (see, for example, GAO (1994) , Saxton (1999) , Bartlett (2001) , or U.S. Executive Office of the President (2004)). However, these papers generally do not include a discussion of tax expenditure provisions in the federal excise tax code. Indeed, the discussion of the excise tax system is entirely separable from the discussion of the income or consumption tax basis. Whatever basis is used for identifying individual and corporate tax expenditures has little bearing on the approach to determine the structure of the excise tax system. But, given the numerous exemptions associated with excise taxation and the ongoing debate over the income tax expenditure budget, attempting to identify excise tax expenditures is a worthwhile exercise.
BRUCE DAVIE'S EXCISE TAX TYPOLOGY
As mentioned above, the first step in identifying tax expenditures of any kind is to define the structure of the tax system in question. This was the first major contribution of Davie's 1994 paper; he developed a comprehensive typology for identifying the "normal" structure of the excise tax system.
Davie began by dividing excise taxes into nine types based on the purpose of the tax. Purpose can be defined as either the use to which the revenue is put or the philosophical underpinnings of the tax. Table 1 lists each of these types as well as the tax items they contain. The categories, with brief explanations and examples, are as follows.
Revenue Taxes
Taxes that exist for no purpose other than to raise revenue are called revenue taxes. The now-expired 2.5 cent per gallon "deficit reduction tax" imposed on gasoline in the 1980s is an example. Instead of funding specific programs, this portion of the tax simply increased the government's tax receipts. Under current law, the communications tax is the largest pure revenue tax.
Redistributive Taxes
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Sumptuary Taxes
These are the standard "sin" taxes on alcohol, tobacco, and gambling. Although their goal is often identified as reducing consumption, these provisions currently take the form of manufacturers' excise taxes. For a more detailed discussion, see Boyd and Seldon (1991).
Benefit Theory Taxes
The largest category of excise taxes are those created to fund specific programs through taxes on those who benefit from the programs. Benefit theory taxes are commonly referred to as user fees, although these two terms have slightly different meanings (Barthold, 1994) . User fees indicate a voluntary transaction, such as a visit to a national park. Benefit theory taxes are imposed by the federal government's sovereign power. As a practical implication, legislation modifying the federal tax code must originate in the House of Representatives, namely by the Committee on Ways and Means. User fees, however, can originate anywhere in Congress. Examples of benefit theory taxes include most of the highway and air travel related taxes, such as taxes on fuel, heavy trucks, tires, and air travel.
Liability Taxes
Liability taxes attempt to force responsible parties to bear some or all of the cost of environmental damage they cause. Examples include the now-expired Hazardous Substance Superfund tax, or the portion of fuel taxes used to clean up leaking underground storage tanks.
Windfall Profit Taxes
It is sometimes in the public interest to transfer some of the gains from windfall profits from the private sector to the public sector. For example, the high world oil prices of the 1970s represented a windfall for domestic producers of oil. A temporary tax was placed on domestically produced oil to transfer some of these gains to the public sector. In 2003, the largest source of windfall profit tax revenue was the tax on ozone depleting chemicals (ODCs). Production of these substances is restricted under the Montreal Protocol, resulting in artificially high prices for the quantities that are produced.
Border Adjustment Taxes
In certain cases, US companies are subject to taxes not imposed on foreign firms. To address this discrepancy, border adjustment taxes are used to put the foreign firms on a "level playing field" with taxed U.S. firms. An example is the excise tax placed on foreign insurers with the intent of equalizing the cost of foreign and domestic insurance policies.
Externality Adjusting Taxes
As the name suggests, externality adjusting taxes are meant to adjust market prices to more accurately reflect the social costs or benefits of a certain transaction. On the benefits side, this type of tax justifies allocating some highway fuel tax revenue to the Mass Transit Account, whose purpose of funding public transportation may not seem directly related to highway fuel use. The existence of a positive externality associated with public transportation suggests that because highway users benefit from the decrease in congestion due to mass transit systems, they should be helping to fund those systems, reducing the cost to users of public transportation. On the negative side, the externality tax on "gas guzzlers" is intended to force owners of vehicles with extremely low fuel efficiency pay something closer to the real cost of the pollution caused by their vehicles. Also, one could argue that some of the sumptuary taxes belong in this cat-egory, too. For example, the argument that smoking increases healthcare costs and, thus, the true cost to society of smoking is not internalized in the price of a pack of cigarettes would lead to an externality adjusting excise tax on tobacco products.
Regulatory Taxes
Regulatory taxes are designed to discourage certain transactions, such as excess contributions to pension plans. Unlike other forms of taxation, their goal is not to raise revenue. Indeed, regulatory taxes are most effective at achieving their goal of preventing certain activities when they collect no revenue at all.
TRENDS IN EXCISE TAXATION
Excise tax receipts for all sources were $45.6 billion, or 4.2 percent of total federal tax receipts in fiscal year 1992, which was the most recent data available at the time of Davie's 1994 paper. In fiscal year 2003, the most recent year for which data is available at the time of this article, total net excise tax receipts were $67.5 billion, or 3.8 percent of total receipts. Figure 1 shows each type of tax as a percentage of total excise tax receipts in 1992 and 2003. Some of the relative shifts in excise tax receipts have been structural, that is, they can be attributed to specific changes in the tax code. Others simply represent trends in the revenue sources themselves, that is, increased use of a certain tax item with no change in the rate of tax.
Over the past decade, there has been a shift away from pure revenue taxes towards benefit theory taxes. The portion of taxes on gasoline, diesel, jet fuel, and aviation gasoline previously retained in the general fund are now allocated to either the Highway Trust Fund or the Airport and Airways Trust Fund. Another structural change has been the expiration of certain redistributive taxes, such as those on boats, airplanes, and jewelry and furs, and liability taxes, such as the Hazardous Substance Superfund taxes.
Windfall profits tax revenue has increased significantly as a share of total excise tax receipts since 1994; however, this does not reflect a change in law. Rather, the structure of the tax on ODCs is such that the rate of tax per pound of 
ISSUES IN THE CLASSIFICATION OF EXCISE TAXES
Unfortunately, classifying excise taxes is not as simple as merely putting each tax into one of these nine categories. Reasonable people can disagree about which category a given tax fits into. As mentioned above, tobacco taxes can be seen as sumptuary or externality adjusting taxes. To complicate matters further, because the revenue from certain excise taxes serves more than one purpose, some taxes must first be divided into their composite pieces, and then each piece should be classified individually.
For example, consider the 13.2 cent per gallon excise tax on gasohol, 1 or gasoline blended with an alcohol additive such as the corn-based fuel, ethanol. This one revenue source can more accurately be described as four separate taxes that add up to a total of 13.2 cents. The revenue from each of these separate pieces serves a different purpose; thus, each of them must be considered individually in order to properly classify the tax.
For each gallon of gasohol sold, 7.7 cents is deposited in the Highway Trust Fund, and is, thus, a benefit theory tax. 2.86 cents ends up in the Mass Transit Account to compensate for the positive externalities associated with public transportation. 2.5 cents is allocated to the general fund. This remnant of the 1980s deficit reduction tax is a pure revenue tax. And finally, 0.1 cent of the tax is deposited in the Leaking Underground Storage Tank trust fund and can be considered a liability tax. Because it contains these composite pieces, the tax on gasohol falls into four of the nine types that Davie outlined in his 1994 paper (see Figure 2) .
A note on the classification of gasohol: In his original typology, Davie did not list gasohol as a separate tax item. Instead, it was treated as a reduced rate or tax expenditure provision relative to gasoline. This was a reasonable classification in 1994, because at that time the taxes on gasohol and gasoline had the same structure with the exception that gasohol was taxed at a rate 5.2 cents lower than the rate on gasoline, with this subsidy deducted entirely 1 The subsidy for gasohol takes the form of a 52 cent per gallon exemption for ethanol fuel. Therefore, gasohol containing 10 percent ethanol is taxed at a rate of 13.2 cents or 5.2 cents less than gasoline, gasohol containing 7.7 to 9.9 percent ethanol is taxed at 14.396 cents per gallon, and gasohol containing 5.7 to 7.6 percent ethanol is taxed at a rate of 15.436 cents per gallon. Subsidies also exist for gasoline purchased for the purpose of blending with ethanol. Because gasohol containing 10 percent ethanol is by far the largest of these categories, that category of ethanol fuel is used in the examples given in this paper. from the portion of the tax allocated to the highway account. However, under current law as of May 2004, the structures of these two taxes deviate in a more substantive way than they did in 1994. In 1996, the portion of the gasoline tax that had previously been allocated to the general fund was shifted to the Highway Account of the Highway Trust Fund. Gasohol retained a general fund piece. Because of this difference, it is no longer technically feasible to treat the two taxes as one for the sake of classification. Thus, in this paper gasohol may appear to be a new excise tax relative to 1994, but it is actually a previously existing tax that has been re-typed.
TAX EXPENDITURES IN THE FEDERAL EXCISE TAX SYSTEM
Once the normal structure of the tax system in question has been defined, it is then possible to identify tax expenditures, or exemptions that are inconsistent with that structure. Consider the gasohol tax outlined in Figure 2 . If a user is exempt from paying the entire four-part tax on gasohol, they could possibly be benefiting from four distinct tax expenditure provisions, one for each "type" of tax. Or, alternatively, exemptions from some pieces of this pie could be classified as tax expenditures, while exemptions from other portions may be entirely consistent with the "normal" structure of the tax code.
Consider this example: Farm use of highway fuel is exempt from fuel taxes. The justification is that users of agricultural vehicles are not causing any wear and tear to the highways, and, thus, they should not be responsible for the taxes that are used to maintain them. This story is consistent with the purpose of the benefit theory tax on fuels and, therefore, exempting farm use of highway fuel does not constitute special treatment relative to the normal structure of the excise tax system.
But if that farmer happens to be buying gasohol, then this story falls apart. It is entirely consistent with the federal excise tax code to exempt non-highway users from the Highway Trust Fund portion of the tax on gasohol, or even from the Mass Transit Account externality tax, but there is no way to justify exempting them from the pure revenue or liability taxes that is consistent with the purpose of these types of taxes. Nothing in the normal structure of a tax created purely to raise revenue would suggest that highway users should have to pay the tax while farm users should be exempt. Clearly, these last two portions of the exemption can not be justified as anything other than "special or preferential treatment." Indeed, someone could argue that, for a variety of reasons, it is good policy to exempt farmers from the entire tax on gasohol rather than just the benefit theory and externality pieces. But that does not mean that these exemptions are not tax expenditures. Classifying a provision as a tax expenditure does not constitute a judgment about its relevance as a policy goal; it is merely a technical device used to determine what, if anything, the provision costs the federal government.
In addition to these four possible tax expenditures, the 13.2 cent rate on gasohol is in itself a preferential rate relative to the 18.4 cent tax on regular gasoline. Using the 18.4 cent tax on gasoline as a basis for comparison, there are actually five pieces to this pie (see Figure 3) . Because there is nothing in the normal structure of the tax code to suggest that ethanol fuels should be taxed at a lower rate than regular gasoline, the reduced rate relative to gasoline must be classified as a tax expenditure. Therefore, all sales of gasohol contain at least one, and potentially as many as five, tax expenditures.
So how many tax expenditures are there?
Davie identified exactly 244 excise tax expenditures in existence in 1994. This is in contrast to the administration's FY 2005 budget, which included only one. What explains this difference of 243 tax expenditures? First, the extremely thorough nature of Davie's typology led to some of what may be considered double counting. For example, an exemption for a certain use of fuel would be classified as a tax expenditure for gasoline, diesel, gasohol, jet fuel, etc. Then within each of these fuel types, there would be an expenditure for the deficit reduction piece of the tax, the benefit theory piece, the liability piece, and the externality adjusting piece.
Consider, for example, that non-profit educational institutions are exempt from paying most excise taxes. This one policy objective accounted for 22 of the 244 tax expenditures that Davie identified in his 1994 paper. Of those 22 educational tax expenditures, five have expired in the past decade. These are the pure revenue tax portions of gasoline, diesel, special fuels, jet fuel, 2 and aviation gasoline. In addition, four more have been added due to the classification of gasohol as a tax item separate from gasoline. The remaining 21 can be combined into one "educational institutions" policy category, spread over four types of taxes and 11 tax items.
I would argue that it is beneficial to have two separate classification systems for excise tax expenditures: one for identifying them and one for estimating their cost. A framework like Davie's is useful for the first purpose. Because the excise tax system is so complex, this type of rigorous analysis is necessary to accurately determine which provisions can be considered tax expenditures. Then, for the purpose of creating revenue estimates, we can move back up the conceptual chain to more intuitive groupings of tax expenditures such as the education category. These categories can be identified by asking why the exemption exists or what goal it is attempting to serve. For example, is the underlying policy motive that the U.S. government wants to exempt foreign embassies from paying taxes on distilled spirits in particular, or is this merely part of a larger goal of exempting embassies from excise taxes in general? This type of classification system is obviously more subjective than the one developed by Davie. Yet it gets closer to serving the purpose of a tax expenditure budget, that is, identifying social policy that is being conducted through the federal tax code.
Using these two frameworks, the 244 discrete tax expenditure provisions that Davie identified in 1994 could be rolled up into 67 more intuitive policy categories for estimating purposes. Under current law in May 2004, there are 174 total provisions or 59 policy-based categories.
Regardless of which classification system is used, the vast majority of the excise tax expenditures are too small to have a meaningful revenue effect. For example, the costs of modifications to luxury vehicles to make them handicapped accessible are exempt from the luxury tax, and aircraft museums do not have to pay the tax on jet fuel. Provisions such as these do not even add up to rounding error in the context of the U.S. Budget. In its income tax expenditure budget, the administration only includes provisions costing at least $5 million per year in each year of the budget window. The Joint Committee on Taxation excludes all items costing less than $50 million over the five year period (JCT, 2002). Table 3 contains an excise tax expenditure budget that uses policy-based categories and includes only provisions costing about one million dollars or more per year. This budget contains six items, costing about nine billion dollars over the fiscal year 2004 to 2009 budget window.
Note that these tax expenditure budget projections are not the same as revenue estimates. They identify how much each provision currently costs the government, not how much revenue would be raised by eliminating them. Revenue estimates consider behavioral effects, but tax expenditure forecasts do not. Therefore, the forecast for the nonprofit educational institutions exemption is based on the liability these institutions would owe given their current consumption patterns. Were they required to pay excise taxes, their consumption of fuel and other taxable goods would likely decrease, raising less than the cost of the tax expenditure assuming no behavioral change. This methodology is consistent with current budget practices. Whether or not it is the best way to measure tax expenditures remains a topic of future research.
The largest excise tax expenditure is clearly the exemption for alcohol fuels. This is the only excise tax provision currently included in the administration's tax expenditure budget. However, it is not listed as a line item in that budget. Rather, the reduced excise tax rate for gasohol fuel is included as a footnote to an income tax expenditure provision. Gasohol users have the choice of taking the subsidy either as a credit against their income tax liability or as an exemption from their excise tax liability. The current federal tax expenditure budget lists the income tax exemption among its income tax expenditure provisions, along with a footnote explaining that the alcohol fuel subsidy can also be taken as an excise tax exemption and listing the cost of that exemption. Therefore, it is accurate to say that the administration currently does not issue an excise tax expenditure budget at all, but one excise item is included because of its ties to an income tax expenditure.
As mentioned above, non-profit educational institutions do not pay excise taxes. For the purpose of identifying tax expenditures, the term "educational institutions" refers primarily to private schools and universities, as public ones fall under the "state and local government" category and are not considered tax expenditures because the reciprocity of tax exemption between various levels of government is considered part of the normal structure of the tax system. This is a relatively small expenditure, costing just over 10 million dollars each year.
Small producers of beer and wine are also subject to a reduced tax rate. Once again, there is no reason consistent with the purpose of sin taxes that justifies these reductions as part of the normal tax code. The purpose of these sumptuary taxes is to discourage the consumption of alcoholic beverages. Wine and beer from small producers have the same alcohol content as that of large producers, so, therefore, these exemptions and credits are not consistent with the purpose of the taxes and must be classified as tax expenditures.
It is common practice among breweries offering tours of their facilities to give out free samples at the end of these tours. This beer that has been consumed but not sold on brewery premises is not taxed at the federal level. This is clearly a tax expenditure provision, one that costs the government just under a million dollars each year.
The last item in this excise tax expenditure budget can be referred to as partial expenditures. They consist mostly of the non-highway portions of predominantly highway-related taxes which include exemptions for off-highway use. They can also be thought of as piggy-back exemptions that occur when only a portion of a tax exemption is consistent with the normal structure of the tax system, yet the entire tax is exempt under current law.
These provisions form an excise tax expenditure budget of $9,065 million over the FY 2004 though FY 2009 budget window. This is about two percent of total forecast excise tax receipts over this same period.
THE FUTURE OF EXCISE TAX EXPENDITURES
This excise tax expenditure budget is likely to grow, rather than shrink with enacted legislation in future years. Congress has proposed several pieces of legislation in 2002 through 2004 mandating increased levels of ethanol use, which would radically increase the cost of the alcohol fuels tax expenditure, assuming the reduced rates are also left in place. In a similar vein, the Senate's version of the current highway reauthorization bill, the "Highway Reauthorization and Excise Tax Simplification Act of 2004," contains a tax credit for the use of biodiesel fuels, which would work in much the same was as the current ethanol subsidy, though in smaller dollar values, and would also be considered a tax expenditure.
It is also highly probable that the 2.5 cents per gallon pure revenue portion of the gasohol tax will be shifted from the general fund to the Highway Trust Fund in the next reauthorization of the Highway Trust Fund. This will continue the trend in excise taxation away from pure revenue taxes and towards benefit theory taxes. It will also reduce the size of the partial expenditures item in the excise tax ex-penditure budget, as exemption from the piece of the tax that was considered a tax expenditure when allocated to the general fund will become consistent with the normal structure of the tax code when it is deposited in the Highway Trust Fund.
AREAS FOR FUTURE RESEARCH
The excise tax expenditure budget in this paper only includes items costing about one million dollars per year or more. The remaining excise tax expenditure provision are not of sufficient size to individually have much impact on the U.S. budget. However, because these provisions are so numerous, their collective revenue may be significant. Thus, a future project could estimate each individual item to determine what the budget should be for a "miscellaneous excise tax expenditures" category.
Also, neither this paper nor the 1994 article by Davie attempts to evaluate the effectiveness of existing tax expenditure provisions at achieving their goals. This would be a worthwhile area of future research given Surrey's goal of ensuring that the structure of the tax code was consistent with its goals.
CONCLUSION
In conclusion, in 1994 Bruce Davie made an important contribution to the fields of excise taxes and tax expenditures by systematically categorizing each and every type of excise tax, allowing for easy and consistent identification of tax expenditure provisions.
This paper updates Davie's framework with the purpose of revenue estimating in mind, and carries on his work by building an actual tax expenditure budget consistent with the true structure of the excise tax system. Because Davie's initial identification of 244 excise tax expenditure provisions was rigorous to the point of redundancy, an additional set of policy criteria was developed for classifying and estimating the cost of excise tax expenditure provisions. Applying this framework, and including only provisions costing one million dollars per year or more results in an excise tax expenditure budget containing six items and costing about nine billion dollars over the FY 2004 through 2009 budget period.
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APPENDIX I EXCISE TAX EXPENDITURES REPRINTED FROM DAVIE (1994)
For each type of excise tax, this listing follows the order in which excise tax provisions appear in the Internal Revenue Code of 1986 as of January 1, 1993. The listing is encyclopedic in that some provisions are listed that probably do not result in a significant, or indeed any, revenue loss. Each of the fuel taxes (i.e., the tax supporting the Highway, Airport, and Airway, and Leaking Underground Storage Tank trust funds and the deficit reduction tax), as applied to each separate type of fuel, is treated individually, because there are some subtle differences in the tax expenditures associated with them, despite considerable overlap.
The single-digit numbers in the listing refer to the type of tax, following the typology of this paper. Two-digit numbers are used for each excise tax having one or more tax expenditures associated with it. Excise taxes that have no tax expenditures associated with them are not listed. Three-digit numbers are assigned to tax expenditures. References are given to the Code section in which the taxes and tax expenditures appear. In a few cases, the references include regulations, revenue rulings, or letter rulings interpreting a Code section that gives rise to a tax expenditure. In a few cases, references are to non-Code provisions of law giving rise to the tax expenditures. 
APPENDIX II FEDERAL EXCISE TAX EXPENDITURES, CURRENT LAW AS OF JUNE 1, 2004, CLASSIFIED BY POLICY TYPE
These provisions overlap substantially with those identified by Davie in Appendix I. However, they have been re-ordered and grouped by policy objective. Policy-based categories appear in boldface type. Additional provisions identified using Davie's more rigorous framework are listed below each category heading.
Exemption for Non-Profit Educational Institutions
Communications 
Refunds of Sumptuary Taxes for Casualty Losses
Sumptuary tax on distilled spirits refunds for losses resulting from disaster, vandalism, or malicious mischief (Sec. 5064). Sumptuary tax on wine refunds for losses resulting from disaster, vandalism, or malicious mischief (Sec. 5064). Sumptuary tax on beer refunds for losses resulting from disaster, vandalism, or malicious mischief (Sec. 5064). Sumptuary tax on tobacco credits or refunds for casualty losses (Sees. 5705 and 5706).
